A research work was carried out during 2008 in department of Food Science and Technology Laboratory NWFP Agricultural University, Peshawar, Pakistan. Physicochemical analyses were carried out for 15 days of intervals during 90 days of storage period. Chemical preservatives and antioxidants mixed in different concentrations were added to the pulp and packed in plastic containers, stored at room temperature. The treatments were T o (apple pulp), T 1 (apple pulp + 0.1% sodium benzoate + 0.1% citric acid), T 2 (apple pulp + 0.1% sodium benzoate + 0.5% citric acid) and T 3 (apple pulp + 0.1% potassium metabisulphite + 0.1% citric acid). The samples were studied for ascorbic acid, % acidity, pH, total soluble solids (TSS) and sugar acid ratio. A decrease was recorded in ascorbic acid content (18.96 to 12.93 mg/100g), sugar acid ratio (30.96 to 27.62), pH (3.59 to 3.25), while an increase was recorded in titratable acidity (0.32 to 0.41), TSS (9.75 0 Brix to 11.39 0 Brix). During organoleptic evaluation samples T 3 was found most acceptable during storage. Statistical analysis showed that storage intervals and treatments had a significant (P<0.05) effect on physico-chemical analysis of apple
INTRODUCTION
Apple (Pyrus malus) belongs to the family Rosaceae, is an important fruit and is liked through out the world by all classes of the people due to its established nutritional and economical significance. In Pakistan its cultivation is limited to the northern hilly area of Punjab, NWFP and Blaochistan (Chuadhry, 1994) .
The total area under apple cultivation in Pakistan was 112.6 thousand hectare which include 0.4 Punjab, 0.1 Sindh, 9.4 hectare in NWFP and 102.8 thousands hectare in Balochistan while total production in Pakistan was 348.3 thousand tons which includes 3.6 Punjab, 0.1 in Sindh, 125.2 in NWFP and 219.5 thousand tons in Balochistan (Agric. Stics. Pakistan, 2007 Pakistan, -2008 .
Apple contains water 84.7 %, 0.8g fiber, 13.9g carbohydrates, 0.4g proteins, 0.3g lipid, 0.3g ash, vitamin C 8mg/100gm, sodium 0.3mg/100g, potassium 145mg/100g, calcium 7mg/100g, magnesium 6mg/100gm, iron 480µg/100g, Phosphorus 12 mg and Iodine 2 µg (Hussain, 2001 ).
Apple has been widely used as a food from the earliest times and is well known for its curative characteristic, which are evident from the proverb, "an apple a day keeps the doctor away". It has cholesterol-reducing effect for many years particularly in Europe. Apple has been used to treat infant intestinal disorders such as diarrhea and dysentery (Considine, 1982) .
Preservatives as a group of chemical compounds deliberately added to food or that appears in food as a result of pre-processing treatment, processing or storage. These include simple organic acids (such as propionic acid, sorbic acid, benzoic acid) p-hydroxyl benzoate alkylester (parabens), ethylene/propylene oxides, sulfides, ethylene oxide (as a gas sterilant), ethyl format and sodium nitrates (Prescott et al 2002) . Benzoic acid and sodium benzoate are generally regarded as safe up to a maximum permitted level of 0.1%. In most countries, the maximum permissible quantities generally range between 0.15-0.25 percent. Sorbic acid and its salts are some of the most widely used food preservatives in the world. As food preservatives, sorbates have found wide application in various foods, especially as yeast and mold inhibitors. Effective antimicrobial concentrations of sorbates in most foods are in the range of 0.05% -0. 30%. In high sugar products (e.g. jams, jellies) smaller quantities of sorbic acid are adequate for preservation, because of synergistic action of sorbat with sugar (Lueck, 1980) . The use of benzoic acid as a food preservative has been limited to those products which are acid in nature. It is used antimycotic agent, and most yeast and fungi are inhibited by 0.05-0.1% of the undissociated acid. Food poisoning and spore forming bacteria are generally inhibited by 0.01-0.02% undissociated acid, but many spoilage bacteria are much more resistant. Benzoic acid has been widely used to preserve beverages, fruit products, bakery products and other food products (Chichester and Tanner, 1981) .
In Pakistan apple is used in fresh form, but at the peak harvesting time the production of apple is very high and become abundant in market. Lack of storage facility and perishable nature can result in severe post harvest losses of this fruit. In keeping with recent health professional's recommendations to increase servings of fruits and vegetables and reduce the amount of fat in the diet as well as minimize post harvest losses by product development, the present study was undertaken. This can make an important contribution to a well balanced diet in one way and increase the earning of the farmers on the other way.
This research was initiated to produce apple pulp to the industries as well as to the market and to reduce the post harvest losses of mashaday variety which is locally produced and to enhance the income of the farmers. Control (no preservatives) T 1 0.1% sodium benzoate + 0.1% citric acid T 2 0.1% sodium benzoate + 0.05% citric acid T 3 0.1% potassium metabisulphite + 0.1% citric acid Physicochemical Analysis: Ascorbic acid content, Total acidity, Total soluble solids were determined by the method as reported in AOAC (2000) . pH of the samples was determined by using INOLAB DIGITAL pH meter according to the manual instruction of apparatus.
MATERIALS AND METHODS

This research was initiated in the
Sugar-Acid Ratio: Sugar and acid ratio was determined by the following formula: Sugar/Acid =TSS/%Acidity.
Organoleptic Evaluation: Selected samples of the product were evaluated organoleptically for color, flavor and overall acceptability by a panel of 10 judges. The evaluation was carried out by 9-point hedonic scale of Larmond (1977) .
Statistical Analysis:
The results of various treatments were analyzed statistically by Randomized Complete Block Design (RCBD) as described by Gomez (1984) and the means were separated by applying LSD test as described by Steel and Torrie (1997) .
RESULTS AND DISCUSSION
The samples were studied for ascorbic acid, acidity, pH, TSS and sugar acid ratio Ascorbic Acid: Initially the ascorbic acid content of samples (T 0 to T 3 ) was 16.20, 16.52, 17.00 and 26.11, which was gradually decreased to 8.11, 11.01, 11.59 and 21.02 mg/100g respectively during 90 days of storage period. The mean values of ascorbic acid content significantly (P<0.05) decrease from 18.96 to 12.93 mg/100g during storage. For treatments maximum mean values were recorded in sample T 3 (23.10) followed by T 2 (13.13) mg/100g, while minimum mean values were recorded in sample T 0 (10.45) followed by T 1 , (12.64) mg/100g. Maximum decrease was observed in sample T 0 (49.93%) followed by T 1 (33.35%), while minimum decrease was recorded in sample T 3 (19.49%) ( Table 1 ). The statistical analysis showed that storage intervals and treatments had a significant (P<0.05) effect on the ascorbic acid content of apple pulp during storage. These results are in agreement with the finding of Kinh et al. (2001) , who recorded a decrease in ascorbic acid content in apple pulp. The losses in ascorbic acid may be due to high temperature and light during storage. Our results showed that sample T 3 having potassium metabisulphite and citric acid retain maximum ascorbic acid. Negi and Roy (2000) showed that application of potassium metabisulphite reduces the loss of ascorbic acid during storage.
Titratable Acidity (%):
The titratable acidity of samples (T 0 to T 3 ) on day first was 0.31, 0.33, 0.31 and 0.31 which were gradually increased to 0.42, 0.42, 0.41 and 0.40 respectively during 90 days of storage.
The mean values for titratable acidity significantly (P<0.05) increased from 0.32 to 0.41 during storage. Maximum mean values were recorded in sample T 0 (0.38) followed by T 1 (0.37), while minimum mean values were observed in sample T 3 (0.35). During storage. These results are in agreement with the storage maximum increase was observed in sample T 0 (35.48%) followed by T 2 (32.25%), while minimum increase was observed in T 1 (27.27%) followed by T 3 (29.03%) ( Table 2 ). The statistical analysis showed that storage intervals and treatment had a significant effect (P<0.05) on titratable acidity of apple pulp during findings of Kinh et al. (2001) , who reported an increase in titratable acidity of apple pulp during storage. This increase might be due to the break down of pectin in to pectenic acid. The results are confirmed by the findings of Riaz et al (1988) were observed in sample T 3 (3.44) followed by T 2 (3.43), while minimum mean values were observed in sample T 0 (3.32) followed by T 2 (3.42). During storage maximum decrease was observed in sample T 0 (17.10%) followed by T 2 (10.32%), while minimum decrease was observed in sample T 1 (7.74%) followed by T 3 (9.68%) ( Table 3 ). The statistical analysis showed that storage intervals and treatments had a significant (P<0.05) effect on pH of apple pulp. Our results are in agreement with the finding of Cecilia and Maia (2002) who observed a decrease in pH of high pulp content apple juice during storage. This decrease may be due to the formation of free acids and pectin hydrolysis (Imran et al. 2000) .
Total Soluble Solids (TSS):
The TSS values of samples (T 0 to T 3 ) on day first was 10, 10, 10 and 9 brix, which were gradually increased to 11.91, 10.75, 11.4 and 11.5 brix respectively during 90 days storage. The mean TSS values significantly (P<0.05) increased from 9.75 brix to 11.39 brix during storage. For treatments maximum mean values were recorded in sample T 0 (11.20) followed by T 2 (10.77) brix, while minimum mean values were observed in sample T 1 (10.41) followed by T 3 (10.65). During storage maximum increase was observed in sample T 3 (27.77%) followed by T 0 (25.55%), while minimum increase was recorded in sample T 1 (7.5%) followed by T 2 (14.00%) ( Table 4 ). The statistical analysis showed that storage intervals and treatments had a significant (P<0.05) effect on TSS of apple pulp. These results are in agreement with the finding of Kinh et al. (2001) who reported an increase in TSS of apple pulp preserved with chemical preservative. Shah et al. (1975) mentioned that increase in soluble content of the product may be due to the solubilization of fruit constituents during storage. T 0 (29.57). During storage maximum decrease was observed in sample T 1 (15.54%) followed by T 2 (13.79 %), while minimum decrease was observed in sample T 3 (0.96%) ( Table 5 ). The statistical analysis showed that storage intervals and treatments had a significant (P<0.05) effect on sugar acid ratio of apple pulp. These results are in an agreement with the findings of Daurance et al. (1986) who reported a decrease in sugar acid ratio of apple pulp during storage. 
CONCLUSIONS:
Physico-chemical analyses were carried out at 15 days of interval for 90 days of storage period. The study showed that the samples T 3 (0.1% potassium metabisulphite + 0.1% citric acid) was found most acceptable during physico-chemical and sensory evaluation. This research was initiated to produce apple pulp to the industries as well as to the market and to reduce the post harvest losses of mashaday variety which is locally produced and to enhance the income of the farmers.
